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Abstract 
The main result of this paper is that, under conditions met by the potential υ, which are  
-υ- x2α ≤ υ(x) ≤ - υ+ x2α , 0 < α < 1 , υ+ > 0 
 
ȁ߭ᦤሺݔሻȁ ൑ ɓଵݔ
భ
మሺହఈభିଵሻ         ȁ߭ԢԢሺሻȁ ൑ ɓଶݔିଵାଷఈǡߙଵ ൏ ߙ 
 
ȁɓᦤሺሻȁ ൑ ɓଷሺͳ ൅ ݔሻ଺ఈభିଵǡ ߙଵ ൏ ߙǡ ߙ ൑
ͳ
͵ 
 
there are wave operators 
 
േܹ ൌ ݏ െ ௧՜േஶ݁
௜ு௧ േܶ ߐା േܲ݁േ௜୚ሺȁ௧ȁǡ௣ොሻ 
The operators W ± are unitary and realize the similarity between ݌Ƹ  and H, i.e. H W± = W± ݌Ƹ . It has been proven that if υ1 and υ2 are two potentials to which the operators H1 and H2 correspond, then there are the wave 
operators  
 
േܸ ൌ ݏ െ ௧՜േஶ݁
௜ுమ௧ ݁ି௜ுభ௧ 
 
associated with W1, ±, W2, ±  by the relations  
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േܸ ൌ ଶܹǡേ݁േ௜௔ሺ௣ොሻ ଵܹǡേିଵ 
 
where ܽሺ݌ሻ ൌ ߪ ൅ ݌߬ െ ሾ ଶܸሺߪǡ ݌ሻ െ ଵܸሺߪǡ ݌ሻሿߪ ൌ ൅λǡ 
 
ߪ ൌ න൫ඥെɓ෤ଶ െ ඥെɓ෤ଵ൯݀ݔǡ
௫
଴
߬ ൌ ͳʹනቆ
ͳ
ඥɓ෤ଶ
െ ͳඥɓ෤ଵ
ቇ݀ݔ
௫
଴
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1. Introduction 
Implied under Schrodinger operator with accelerated potential is the differential operator of the following form 
 
݂ ՜ െ̶݂ ൅ ɓሺݔሻ݂ǡ ݔ א ܴା ൌ ሾͲǡλሿǡ ݂ሺͲሻ ൌ Ͳǡ      (1) 
 
where υ is the potential for which ɓሺݔሻ ՜ െλ applies when ݔ ՜ ൅λ. 
 
To the observed operator the results of the dispersion theory may apply and a simple spectral model may be 
obtained. Specifically, we can determine the unitary equivalence of Schrodinger operators with an accelerated 
potential and the operator of infinitesimal shifts ݌Ƹ ൌ െ݅ ௗௗకin the space L2(R) of the function ݂ሺߦሻ  [1,2] 
It is assumed that the potential υ is twice continuously differentiable function on R + satisfying for sufficiently large 
x terms 
 
െɓିݔଶఈ ൑ ɓሺݔሻ ൑ െɓାݔଶఈǡ Ͳ ൏ ߙ ൏ ͳǡ ɓା ൐ Ͳǡ      (2’) 
 
ȁɓᦤሺݔሻȁ ൑ ɓଵݔ
భ
మሺହఈభିଵሻǡ ȁɓᦤᦤሺݔሻȁ ൑ ɓଶݔିଵାଷఈభǡ ߙଵ ൏ ߙ      (2’’) 
 
Under these conditions, the differential expression (1) specifies in the L2 (R +) related operator marked with H [3]. 
The relation of operator H with the related operator ݌Ƹ is determined on the basis of the asymmetric behavior of the 
function ݂ሺݐሻ ൌ ݁ି௜ு௧݂when ݐ ՜ λ. Thereat, the cases ߙ ൐ ଵଷand ߙ ൑
ଵ
ଷare significantly different. If ߙ ൐
ଵ
ଷ 
is the asymmetric behavior, F (t) is represented by a wave beam that moves at a constant speed to infinity while 
preserving its shape. As opposed, for ߙ ൑ ଵଷ the asymmetric behavior of f (t) is a wave beam, which uniformly 
tends to infinity, while scattering. 
2. Functions ࡳሺࡱǡ ࣈሻ and ࢂሺ࢚ǡ ࣅሻ 
Let ᛒ is twice continuous differentiable negative function on the R+, which for sufficiently large x coincides with the 
potentialɓǤLet us consider diffeomorphism ܿǣ ܴା ՜ ܴା determined by the formula 
ܿሺݔሻ ൌ ଵଶ ׬ ൫െᛒሺݔሻ൯
ିభమ௫
଴ ݀ݔ . 
 
We introduce the function 
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ܨሺܧǡ ݔሻ ൌ ෍ቌ
݇
ͳ
ʹቍܧ
௞ න൫െᛒሺݔሻ൯
ଵ
ଶି௞݀ݔǡ ݊ ൌ
௫
଴
௡
௞ୀଵ
൤ߙ ൅ ͳʹߙ ൨ ǡ ݔ א ܴାǡ ݔ א ܴǤ 
The function F corresponds to the sum of the first few members of the Taylor order according to E integral 
 
නቀඥܧ െ ᛒሺݔሻ െ ඥെᛒሺݔሻቁ݀ݔǤ
௫
଴
 
 
The coefficients of omitted members of the order have the final limit values when ݔ ՜ λ. 
Let , ܩሺܧǡ ߦሻ ൌ ܨሺܧǡ ݔሻǡ ߦ ൌ ܿሺݔሻ  
 
ܩሺܧǡ ߦሻ ൌ ʹ෍ቌ
݇
ͳ
ʹቍܧ
௞ න ݀ߦሺെᛒሻ௞ିଵ  Ǥ
క
଴
௡
௞ୀଵ
 
 
When ߦ ՜ λthe members of the order have the following form 
 
ܩሺܧǡ ߦሻ ൌ ܧߦ െ ͳʹܧ
ଶܦሺߦሻ ൅ Ͳ൫ߦଵିଶఉ൯ǡ ߚ ൌ ʹߙͳ െ ߙǡ ܦሺߦሻ ൌ
ͳ
ʹනሺെᛒሻ
ିଵ݀ߦ
క
଴
 
 
ܩா ൌ ߦ െ ܧܦሺߦሻ ൅ Ͳ൫ߦିଶఉ൯ 
 
ܩక ൌ ܧ െ ଵସܧଶሺെ߭ሻିଵ ൅ ܱ൫ߦିଶఉ൯ǡ ߭ ൌ ߭൫ܿିଵሺߦሻ൯, 
 
ܩாா̱ െ ܦሺߦሻ ՜ െλǡ 
 
Observing the function ܸሺݐǡ ߣሻ ൌ ܧ௧ ൅ ߦߣ െ ܩሺܧǡ ߦሻ      (3) 
 
ݐ ൌ ܩாሺܧǡ ߦሻǡ ߣ ൌ ܩకሺܧǡ ߦሻ         (4) 
 
the following applies: 
 
Lemma 1. If the following conditions are met (2’) and ȁɓᦤሺݔሻȁ ൑ ɓଷሺͳ ൅ ݔሻ଺ఈభିଵ, ߙଵ ൏ ߙ   (2”’) 
then the relation (4) is determined in large R inverse mapping ൫ܧక൯ ՜ ሺݐǡ ߣሻ of the set ሾߙǡ ߚሿݔሾܴǡλሿ,  
െλ ൏ ߙ ൏ ߚ ൏ λ, R>0, on the set ൣߙଵǡߚଵ൧ݔሾܴଵǡλሿ, െλ ൏ ߙଵ ൏ ߚଵ ൏ λ, R1>0. This mapping and inverse 
mapping are twice continuously differentiable. 
 
For a sufficiently large R1 on the set ൣߙଵǡߚଵ൧ݔሾܴଵǡλሿ, the formula (3) determines the function ܸሺݐǡ ߣሻ, wherein 
 
ܧ ൌ ௧ܸሺݐǡ ߣሻǡ ߦ ൌ ఒܸሺݐǡ ߣሻ         (5) 
 
When ՜ λ : 
ܸሺݐǡ ߣሻ ൌ ݐߣ ൅ ߣ
ଶ
ʹ ܦሺݐሻ ൅ Ͳ൫ݐ
ଵିଶఉ൯ 
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ఒܸ ൌ ݐ ൅ ߣܦሺݐሻ ൅ Ͳ൫ݐଵିଶఉ൯ 
 
௧ܸ ൌ ߣ ൅ ఒ
మ
ସ
ଵ
ሺିజሻ ൅ ߭൫ݐିଶఉ൯ǡ ߭ ൌ ߭൫ܿିଵሺݐሻ൯, 
 
ఒܸఒ̱ܦሺݐሻ ՜ λ  [1] 
 
Consider the matrix  
 
൬ܩாா ܩாకܩாక ܩకక൰̱ቌ
െܦሺߦሻ ͳ
ͳ െͳʹܧ
ଶሺെ߭ሻିଶ߭ᦤ ݀ݔ݀ߦ
ቍ 
 
Due to the condition (2”’) the determinant of the matrix tends to -1 when ߦ ՜ λ : 
 
ቚ߭ିଶ߭ᦤ ௗ௫ௗక ܦሺߦሻቚ ൑ ܿ߭ିଶȁ߭ᦤȁ ቚ߭
భ
మቚ ܦሺߦሻ ൑ ܿݔିଷఈݔ଺ఈభିଵݔଵିଷఈ ՜ Ͳ  
 
The mapping inversion set by formula (4) can be proven. Since ܩாక̱ͳ, then it is possible to solve the equation 
ݐ ൌ ܩாሺܧǡ ߦሻ by ߦ: ߦ ൌ ߔሺݐǡ ܧሻ . 
 
Let's substitute the result in the relation  
ߣ ൌ ܩకሺܧǡ ߦሻ : ߣ ൌ ܩక൫ܧǡߔሺݐǡ ܧሻ൯ . 
Partial derivative of the right side by E tends to 1: 
ܩకா ൅ ܩకకሺെܩாாሻሺܩாకሻିଵ ൌ ܩாకିଵൣെܩకకܩாா ൅ ܩకாଶ ൧̱ͳ . 
 
Accordingly, the resulting relationship is possible to be solved by E. 
Therefore, the formulas (4) represent an inverse mapping. 
The justification (accuracy) of formula (5) follows from the general properties of Legendre mappings. Due to (4) 
and (5) asymptotic formula for the derivatives of the function follow from the asymptotic formulas for the 
derivatives of G function. The asymptotic formula for V is directly derived from them. The derivative ఒܸఒ can be 
calculated from the following relation 
 
൬ ௧ܸ௧ ௧ܸఒ
ఒܸ௧ ఒܸఒ
൰ ൌ ൬ܩாா ܩாకܩకா ܩకక൰
ିଵ
ൎ ൭െ
ଵ
ଶܧଶሺെߪሻଶ߭ᦤ
ௗ௫
ௗక െͳ
െͳ െܦሺߦሻ
൱ . 
 
Implementation and analysis of differential equations is presented in [4-10]. 
3. The basic theorem 
Let’s mark ܧേ the functions 
 
ܧേሺݔሻ ൌ ݁േ௜ ׬ ඥିᛒሺ௫ሻௗ௫
ೣ
బ  
 
Mark the internal operators in  ܮଶሺܴାሻwith ܷേ 
ሺܷേ݂ሻሺݔሻ ൌ ܧേሺݔሻܿᦤ
భ
మሺݔሻ݂ሺߦሻ, ߦ ൌ ܿሺݔሻ 
 
Let ߐା be the operator that limits the function ܴ ՜ ܿ at R+;  
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ሺ݂ܲሻሺݔሻ ൌ ݂ሺെݔሻ, ାܲ ൌ ܫ, ܲି ൌ ܲ . 
 
We formulate the main result as a theorem: 
Theorem 1. Under the conditions (2’), (2”) and (2”’), where  ߙ ൑ ଵଷ, there are wave operators 
 
േܹ ൌ ݏ െ ݐ՜േλ ݁௜ு௧ േܶߐା േܲ݁േ௜௏ሺுሻሺ௣ොሻ       
 (6) 
 
The proof: The operators േܹǣ ܮଶሺܴሻ ՜ ܮଶሺܴାሻ are unitary and realize the similarity between ݌Ƹ and  
ܪǣܪ േܹ ൌ േܹ݌Ƹ . 
When ݐ ՜ ൅λ:  
 
݁௜ு௧݂̱ ଵଶ௜ξగ ξିజర ׬ ݁
ି௜ா௧ା௜ ׬ ξாିᛒௗ௫ೣబ ݂ሺܧሻ݀ܧஶିஶ        (7) 
 
when ݐ ՜ െλ:  
 
݁ି௜ு௧݂̱ ିଵଶ௜ξగ ξିజర ׬
ெሺாሻ
ெሺாሻതതതതതതത ݁ି௜ா௧ି௜ ׬ ξாିᛒௗ௫
ೣ
బஶିஶ ݂ሺܧሻ݀ܧ      (8) 
 
under the conditions (2’), (2”), Ͳ ൏ ߙ ൏ ͳ     [2] 
 
Here ܯሺܧሻ ൌ ݂ሺͲǡ ܧሻand ݂ሺͲǡ ܧሻ is the result of the equation െ݂ ൌ ൅݂߭ ൌ ܧ݂which when ݔ ՜ λ satisfies the 
asymptotic condition 
 
݂ሺݔǡ ܧሻ ൌ ௘೔ ׬ ඥಶషᛒ
ሺೣሻ೏ೣೣబ
ඥିజሺ௫ሻర ሾͳ ൅ ݋ሺͳሻሿ  
 
Function ሚ݂ is given by the formula 
 
ሙ݂ ൌ ߪ݂ , ሺߪ݂ሻሺܧሻ ൌ ׬ ݂ሺݔሻஶ଴ ߖሺݔǡ ܧሻ݀ݔǡ where 
 
ߖሺݔǡ ܧሻ ൌ ଵଶ௜ξగ ቂ݂ሺݔǡ ܧሻ െ
ெሺாሻ
ெሺாሻതതതതതതത ݂ሺݔǡ ܧሻቃ        (9) 
 
The operator ߪǣ ܮଶሺܴሻ ՜ ܮଶሺܴାሻis unitary in formulas (7) and (8) where  
 
൫݁ି௜ு௧݂൯ሺݔሻ ൌ ׬ ߖሺݔǡ ܧሻ݁ି௜ா௧݂ሺܧሻ݀ܧஶିஶ  , 
 
where from the function \ , which is seen from (9), when ݐ ՜ േλ, remain the first and the second addend and 
other addends tend to zero. 
Therefore, the task comes down to aligning the claims of the theorem with formulas (7) and (8). Let us examine the 
case when ݐ ՜ λ. The function f can be considered smooth. 
Let’s perform two changes in formula (7): Let’s substitute ׬ ξܧ െ ᛒ݀ݔ௫଴  with ׬ ξെᛒ݀ݔ ൅ ܨሺܧǡ ݔሻ௫଴  and introduce 
the operator T+: 
 
݁ି௜ு௧݂̱ െ ݅ ାܶ ଵξଶగ ׬ ݁ି௜ா௧ା௜ீ
ሺாǡకሻ ሚ݂ሺܧሻ݀ܧஶିஶ   
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The integral, which occurs when ݐ ՜ േλ, has got a non-zero (in the sense of L2-norm asymptotic only forߦ. In 
this case, it is easy to calculate the integral using method of the stationary phase 
 
ଵ
ξଶగ ׬ ݁ି௜ா௧ା௜ீ
ሺாǡకሻ ሚ݂ሺܧሻ݀ܧ̱݂ሺܧ଴ሻ݁ି௜ாబ௧ା௜ீሺாబǡకሻ݁ି௜
ഏ
రȁܦሺߦሻȁିభమஶିஶ     (10) 
 
where ݐ ൌ ܩாሺܧ଴ǡ ߦሻ. The solution of this equation follows from the relation ܩாா ൎ െܦሺߦሻ ՜ െλ and thereat  
ܧ଴ ൌ
ߦ െ ݐ
ܦሺߦሻ ൅ ݋൫ߦ
ିఉ൯ 
 
Although a large parameter ߦ in the integral (10) is not canonical, the reason of the application of the stationary 
phase method does not present difficulties. The main points that support this cause can be shown. You need to make 
sure that it is possible to choose Δ=Δ(ξ) so that when ߦ ՜ λ  
1)߂ ՜ Ͳ, 2) GEEE(E,ξ)Δ3→0, |E-E0|≤0  
3) GEE(E,ξ)Δ2→∞, |E-E0|=0  , 4) GEE(E,ξ)Δ→∞, |E-E0|≥Δ 
 
Condition 1) provides the possibility of replacement ݂ሺܧሻ ՜ ݂ሺܧ଴ሻ. The condition 2) provides the possibility of 
limitation in Δ- the surrounding of the point E0 of the approximation 
െܧ௧ ൅ ܩሺܧǡ ߦሻ ൎ െܧ଴ݐ ൅ ܩሺܧ଴ǡ ߦሻ ൅
ͳ
ʹܩாாሺܧ଴ǡ ߦሻሺܧ െ ܧ଴ሻ
ଶ 
 
The condition 3) allows the replacement of the integral by Δ- surrounding of the point E0 integral throughout the 
axis. Finally, the condition (4) allows to ignore the contribution of outside environment because for ȁܧ െ ܧ଴ȁ ൒ ο 
ሺെܧݐ ൅ ܩሺܧǡ ߦሻሻா ൌ ܩாா൫ܧ෨ǡ ߦ൯ሺܧ െ ܧ଴ሻ 
where ܧ଴ ൏ ܧ෨ ൏ ܧ. It may also be noted that the condition 4) can be omitted: it is the result of 1) and 3). 
Consider the conditions 1), 2) and 3). Note that because ߙ ൑ ଵଷ applies ߚ ൑ ͳ, and to ߙ ൌ
ଵ
ଷ correspondsߚ ൌ ͳ. 
For ߚ ൏ ͳ let’s use  οൌ ߦିఊ, then the conditions 1), 2) and 3) get the following form 
for ߚ ൏ ͳ:  1)ߛ ൐ Ͳ,  2) ߛ ൐ ଵଷ ሺͳ െ ʹߚሻ,  3) ߛ ൏
ଵ
ଶ ሺͳ െ ߚሻ 
for ߚ ൌ ͳ:  1) ο՜ Ͳǡ 2) οక
ିభయ՜ Ͳ,  3) οඥ݈݊ߦ ՜ λ. 
It is clear that these conditions can be met at a suitable choice ofο. 
Thus the formula (10) is proved. 
Let’s put that the asymptotics of the integral (10) coincides with the asymptotics of integral 
 
ଵ
ξଶగ ׬ ݁௜ఒకି௜௏
ሺ௧ǡఒሻ ሚ݂ሺߣሻ݀ߣ̱ ሚ݂ሺߣ଴ሻ݁௜ఒబకି௜௏ሺ௧ǡఒబሻஶିஶ ݁ି௜
ഏ
రȁ ఒܸఒȁି
భ
మ     (11) 
 
where ߦ ൌ ఒܸሺݐǡ ߣ଴ሻ. Explanation of formula (11) is carried out analogously to explaining the formula (10). 
The congruence of the exponential multipliers of asymptotic formulas (10) and (11) is provided by means of the 
connection between the function G and V. Asymptotic proximity of points ߣ଴and E0 occurs as a consequence of the 
asymptotic behavior of Vt, lemma 1. The asymptotic proximity of  ȁܩாாȁand ȁ ఒܸఒȁis also established in lemma 1. 
Accordingly, when ݐ ՜ λ 
 
ͳ
ξʹߨ න ݁
௜ఒకି௜௏ሺ௧ǡఒሻ ሚ݂ሺߣሻ݀ߣ ൎ
ஶ
ିஶ
ͳ
ξʹߨ න ݁
ି௜ா௧ା௜ீሺாǡకሻ ሚ݂ሺܧሻ݀ܧ
ஶ
ିஶ
 
 
it remains to note that (11) allows the display 
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ͳ
ξʹߨ න ݁
௜ఒకି௜௏ሺ௧ǡఒሻ ሚ݂ሺߣሻ݀ߣ ൌ ݁௜௏ሺ௧ǡ௣ොሻܨିଵ ሚ݂
ஶ
ିஶ
 
 
where F is Fourier order  
 
ሺܧ݂ሻሺܧሻ ൌ ͳξʹߨ න ݁
ି௜ா௫݂ሺݔሻ݀ݔ
ஶ
ିஶ
 
 
Putting this result into formula (7) we obtain 
 
݁ି௜ு௧݂̱ െ ݅ ାܶߠା݁ି௜௏ሺ௧ǡ௣ොሻܨିଵߪ݂ , ݐ ՜ λ        (12) 
 
Analogous considerations of integrals (8) show that 
 
݁ି௜ு௧݂̱݅ܶି ߠାܲି ݁ି௜௏ሺȁ௧ȁǡ௣ොሻ ெሺ௣ොሻெሺ௣ොሻതതതതതതത ܨିଵߪ݂ , ݐ ՜ െλ       (13) 
 
The asymptotic behavior of the integral (7) and (8) has been studied maintaining the argument [  fixed. It can be 
shown that the asymptotic formulas (12) and (13) are correct in stronger sense.  
Accordingly, the existence of wavy operators േܹ has been determined. Simultaneously, it has been shown that  
ାܹ ൌ ܷ݅,  ܷ ൌ ߪିଵܨ,  ܹି ൌ െܷ݅ெഥሺ௣ොሻெሺ௣ොሻ 
This completes the theorem proof. 
4. The relative wave spectrum 
Let the potentials ߭ଵand ߭ଶ coincide by the asymptote: 
 
ȁ߭ଵሺݔሻ െ ߭ଶሺݔሻȁ ൑ ߭ଵଶሺͳ ൅ ݔሻఊ         (14) 
 
ߛ ൏ ʹߙ , ߙ ൌ ߙଵ ൌ ߙଶ is valid. 
 
Theorem 2. If ߛ ൏ ߙ െ ͳ, then there are wave operators 
 
േܸ ൌ ݏ െ ݐ՜േλ ݁
௜ுమ௧݁ି௜ுభ௧ 
 
They are unitary in L2(R+) and the similarities between H1 and H2 exist: ܪଶ േܸ ൌ േܸܪଵ. The operators േܸ are 
connected with ଵܹǡേ, ଶܹǡേ by relations  
 
േܸ ൌ ଶܹǡേ݁േ௜௔ሺ௣ොሻ ଵܹǡേିଵ , 
 
where ܽሺ݌ሻ ൌ ߪ ൅ ݌߬ െ ሾ ଶܸሺߪǡ ݌ሻ െ ଵܸሺߪǡ ݌ሻሿఙୀାஶ. 
 
ߪ ൌ න൫ඥെ෤߭ଶ െ ඥെ෤߭ଵ൯݀ݔ
ஶ
଴
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߬ ൌ ͳʹන ቆ
ͳ
ඥ෤߭ଶ
െ ͳඥ෤߭ଵ
ቇ
ஶ
଴
݀ݔ 
The proof: To each of the operators H1 and H2 corresponds the appropriate operator T, respectively, T1, T2. Let’s 
find ଶܶି ଵ ଶܶ: 
ሺ ଶܶି ଵ ଵ݂ܶሻሺߦଶሻ ൌ ቀܿଶᦤ ሺݔሻቁ
ିభమ ܧଶି ଵሺݔሻܧଵሺݔሻ ቀܿଵᦤ ሺݔሻቁ
భ
మ ݂ሺߦଵሻ , 
 
ߦଵ ൌ ܿଵሺݔሻ,  ߦଶ ൌ ܿଶሺݔሻ . 
 
The effect of the operators T1, T2 has a local character. 
Let’s calculate the asymptotic ሺ ଶܶି ଵ ଵ݂ܶሻሺߦሻ when ߦ ՜ λ : 
 
ሺ ଶܶି ଵ ଵ݂ܶሻሺߦଶሻ ൎ ܧଶି ଵሺݔሻܧଵሺݔሻ݂ሺߦଵሻ ൎ ݁ି௜ఙ݂ሺߦଵሻ ൎ ݁ି௜ఙ݂ሺߦଶ െ ߬ሻ ൌ ൫݁ି௜ఙି௜௣ఛ݂൯ሺߦଶሻ 
 
We use the formula obtained in the theorem 1 proof: 
 
݁ିுభ௧݂ ൎ െ݅ ଵܶ݁ି௜௏భሺ௧ǡ௣ොሻܨିଵߪଵ݂ 
 
We observe the following mappings: 
 
݁ି௜ுభ௧݂ ൎ െ݅ ଶܶሺ ଶܶି ଵ ଵܶሻ݁ି௜௏మሺ௧ǡ௣ොሻ൫݁௜௏మሺ௧ǡ௣ොሻ݁ି௜௏భሺ௧ǡ௣ොሻ൯ܨିଵߪଵ݂
ൎ െ݅ ଶܶ݁ି௜ఙି௜௣ොఛ݁ି௜௏మሺ௧ǡ௣ොሻ݁௜ሾ௏మሺఙǡ௣ොሻି௏భሺఙǡ௣ොሻሿ഑సశಮܨିଵߪଵ݂ ൌ െ݅ ଶܶ݁ି௜௏మሺ௧ǡ௣ොሻ݁ି௜௔ሺ௣ොሻܨିଵߪଵ݂
ൎ െ݅ ଶܶ݁ି௜௏మሺ௧ǡ௣ොሻܨିଵߪଶ൫ߪଶି ଵܨ݁ି௜௔ሺ௣ොሻܨିଵߪଵ൯݂ ൎ ݁ି௜ுమ௧ߪଶܨ݁ି௜௔ሺ௣ොሻܨିଵߪଵ݂ 
 
From the obtained relation  
 
݁ି௜ுభ௧݂ ൎ ݁ି௜ுమ௧ ଶܹǡା݁ି௜௔ሺ௣ොሻ ଵܹǡାିଵ݂ 
 
follows the assertion of the theorem 2 when ݐ ՜ λ. Analogously, the assertion of the theorem is proven when 
ݐ ՜ െλ. 
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